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, $f(X_{1,..*}, X_{n})$ $a_{1},$ $\ldots,$ $a_{n}$
$f(a_{1}, \ldots , a_{n})$ . , 2
, 3 $=(x_{i}, y_{i}),$ $i=1,2,3$ ,
$\triangle(p_{1},p_{2},p3)=$
.
$f(a_{1}, \ldots , a_{n})$ ,
. [4]:
1. $f(a_{1}, \ldots, a_{n})$ separation bound $q$ . , $q$ $\alpha$ separation bound
, $|\alpha|<q$ $\alpha=0$ .
2. , $|f(a_{1}, ..\mathrm{v} , a_{n})|<q$ .
, separation bound Mahler measure ,
[3]. ,
, .
, $\mathrm{K}$ , A .
:
. $f(x_{1,\ldots,n}x)\in \mathrm{A}[x_{1}, \ldots, x_{n}]$ $\alpha_{1},$
$\ldots,$
$\alpha_{n}$
. , $\gamma=f(\alpha_{1,\ldots,n}\alpha)$ .
2. Mahler measure
Mahler measure ( measure . measure
, [1] ) , :
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1 $\alpha$ , $f\in \mathrm{Z}[x]$ $\alpha$ . $f$ ,
$f=a \prod_{i=1}(_{X}-\beta i)$ , $a\in \mathrm{Z}$ , $\beta_{i}\in \mathrm{K}$










, $1/M(\alpha)$ $\alpha$ separation bound . ,
$M(\alpha)$ $m$ , $1/m$ separation bound . measure






1. $\gamma$ measure $m$ .
2. \mu \leftarrow ( ).
3. $\mu$ , $\gamma$ $I$ .
4. if $I>0\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{n}+$ .
5. if $I<0$ return -.







, $f(x_{1}, \ldots, x_{n})$ $a_{1},$ $\ldots,$ $a_{n}$ , $C=$
$f(a_{1}, \ldots, a_{n})$ $\mu$ .










3 $a\in \mathrm{R}$ , $\epsilon$ : $\mathrm{R}arrow E$
$\epsilon(a)=\{$
$-\infty$ , if $a=0$ ,
$\lfloor\log_{2}|a|\rfloor$ , otherwise
.
4 $E$ $\mp,$ $-$.
$\xi\mp\eta=$
$\eta$ , if $\xi=-\infty$ ,
$\xi$ , if $\xi\neq-\infty\wedge\eta=-\infty$ ,
$\backslash \max\{\xi, \eta\}+2$ , otherwise,
$\xi^{-}.\eta=\{$
$-\infty$ , if $\xi=-\infty\vee\eta=-\infty$ ,
$\xi+\eta+2$ , otherwise
.
$(E, \mp, \sim. )$ , $\mu$ $c$ $c_{\mu}$





, $_{i}$ $+,$ $-,$ $\cdot$ , $s_{i},$ $t_{i}$ , $b_{1},$ $\ldots,$ $b_{m},$ $w_{1},$ $\ldots,$ $w_{i-1}$ .
, $b_{1},$ $\ldots,$ $b_{m}$ $\epsilon(b_{1}),$ $\ldots,$ $\mathcal{E}(b_{m})$ , $+,$ $-,$ $\cdot$ $\mp,$ $\mp,$
$\sim$.
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. $w_{l}$ , $c_{\mu}$
$\{$











6 $a_{\mu},$ $b_{\mu}\in \mathrm{M}_{\mu}$ ,







$|a_{\mu\mu}.b_{\mu}|\leq 2a+b<2a+- b+2$ .
$\blacksquare$
, 2 :





8 $a,$ $b\in \mathrm{R}$ $a_{\mu},$ $b_{\mu}\in \mathrm{M}_{\mu}$ ,
$|a_{\mu}|\leq 2^{\xi}$ , $|a_{\mu}-a|<2^{\xi-\mu}$ ,
$|b_{\mu}|\leq 2^{\eta}$ , $|b_{\mu}-b|<2^{\eta-\mu}$
. ,




















1. $\gamma$ measure $m$ .
2. 4.1. , $\gamma$ .
$|\gamma_{\mu}-\gamma|<2^{\xi-\mu}$
.
3\mu \leftarrow ( ).
4. $\mu$ $\gamma$ . $\gamma_{\mu}$ .
5. if $\gamma_{\mu}\geq 2^{\xi-\mu}\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{u}\Gamma \mathrm{n}+$ .
6. if $\gamma_{\mu}\leq-2^{\xi-\mu}$ return-.





1 , $\gamma$ , . - ,
4.1. , $\gamma$ :
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, $\alpha$ . ,
$\bullet\alpha>0$ if $\alpha_{\mu}>2^{-m-1}$ .




. , $|\alpha_{\mu}|\leq 2^{-m-1}$ ,
$|\alpha|\leq|\alpha|\mu+|\alpha-\mu\alpha|<2^{-m}<1/M(\alpha)$
, 2 $\alpha=0$ . . $\blacksquare$
:
3( 2)
1. $\gamma$ measure $M$ .
2. 4.1. , $\gamma$ .
$|\gamma_{\mu}-\gamma|<2^{\xi-\mu}$
.
3. $\mu 0$ $\gamma$ . $\gamma_{\mu_{0}}$ .
4. if $\gamma_{\mu_{0}}\geq 2^{\xi-\mu 0}\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{n}+$ .
5. if $\gamma_{\mu 0}\leq-2^{\xi-\mu 0}$ return-
6. $marrow\lfloor\log_{2}M\rfloor$ .
7. $\mu=m+\xi+2$ $f(\alpha_{1}, \ldots, \alpha_{n})$ . $\gamma_{\mu}$
.
8. if $\gamma_{\mu}>2^{-m-1}\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{u}\mathrm{r}\mathrm{n}+$.
9. if $\gamma_{\mu}<-2^{-m-1}$ return-.
10. return $0$ .




, 1 2 Graham
( [2] ) , (DEC alpha server 4100/5/400, $\mathrm{C}++$ )
. 1 ,
, , 3-2 , 2 . ,
2 , 32 . $n$
$n$ 5 ,
. CPU time 1–3 .
1
$(\sqrt{\frac{p}{q’}}\sqrt{\frac{r}{s}})$ , $\{$
$q=2,$ $\ldots,$ $255$ , $p=1,$ $\ldots,$ $q-1$ ,
$s=2,$ $\ldots,$ $255$ , $r=1,$ $\ldots,$ $s-1$ .
2
$(\sqrt{\frac{p}{q+\delta’}}\sqrt{\frac{p}{q}})$ ,. $q=129,$ $\ldots,$ $254$ , $p=127,$ $\ldots,$ $q-2$ , $\delta=-1,0,1$ .
3
$(\sqrt{\frac{p}{q’}}\sqrt{\frac{p}{q}})$ , $q=129,$ . $\sim$ . $,$ $255$ , $p=128,$ $\ldots,$ $q-1$ .
3 , .
3 , 2, 1,
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